A further chemical investigation of the bulbs of Bessera elegans (Liliaceae) led to the isolation of a new homoisoflavonoid (1), a new scillascillin-type homoisoflavonoid (2), three known flavonoids (3-5), and two known norlignans (6 and 7) . The structures of the new homoisoflavonoids (1 and 2) were determined based on the results of extensive spectroscopic analysis, including two-dimensional NMR data. The isolated compounds (1-7) were evaluated for cytotoxicity against HL-60 human promyelocytic leukemia cells and TIG-3 normal human diploid fibroblasts. Compound 1 exhibited potent tumor-selective cytotoxic activity against HL-60 cells.
Bessera elegans Schult. f. (Liliaceae) is indigenous to Mexico and is cultivated for ornamental purposes [1] . Previous phytochemical examination of the bulbs resulted in the isolation of nine new and five known steroidal glycosides, some of which showed selective cytotoxic activity against cultured tumor cells. It is notable that one pseudo-furostanol glycoside induced apoptosis in HL-60 and A549 cells in a time-dependent manner and cell-cycle arrest at the G0/G1 phase in A549 cells [2] . We have now conducted a further chemical investigation of the MeOH extract of B. elegans bulbs, focusing on phenolic compounds monitored by TLC. We have isolated a new homoisoflavonoid (1), a new scillascillin-type homoisoflavonoid (2) , three known flavonoids (3) (4) (5) , and two known norlignans (6 and 7). The structures of these new homoisoflavonoids (1 and 2) were determined based on the results of extensive spectroscopic analysis, including two-dimensional NMR data. The isolated compounds (1-7) were evaluated for cytotoxicity against HL-60 human promyelocytic leukemia cells and TIG-3 normal human diploid fibroblasts.
The bulbs of B. elegans were extracted with hot MeOH and the extract passed through a porous polystyrene resin (Diaion HP-20) column. The MeOH and 50% MeOH-eluted fractions were subjected to silica gel and octadecylsilanized (ODS) silica gel column chromatography (CC), giving compounds 1-7 ( Fig. 1) . Compounds 3-7 were identified as myricetin (3) [3] , annulatin (4) [4] , cannabiscitrin (5) [5] , nyasol (6) [6] , and 3′-methoxynyasol (7) [7] , respectively, by comparing their physical and spectroscopic data with literature values.
Compound 1 was obtained as a pale-yellow amorphous solid, and its molecular formula was assigned as C 18 H 18 O 6 based on data from high-resolution electrospray ionization time-of-flight mass spectrometry (HR-ESI-TOF-MS; m/z 331.1180 [M + Na] + , calcd. 331.1182) and 13 C NMR spectroscopy (18 carbon signals). The IR spectrum of 1 suggested the presence of hydroxy groups (3446 cm -1 ), a conjugated carbonyl group (1636 cm -1 ), and aromatic rings (1507 and 1456 cm -1 ) in the molecule. The 1 H NMR spectrum showed signals for two methylene groups at  Two singlet signals for a methoxy group at  H 3.83 (s, OMe-4′) and for a tertiary methyl group at  H 1.94 (s, Me-6) were also observed. The 1 H-1 H COSY spectrum of 1 showed that the H-3 methine proton had spin-coupling correlations with the H 2 -2 methylene and H 2 -7′ methylene protons. Furthermore,  H 2.78 (H-3) exhibited long-range correlations with  C 199.4 (C-4),  C 132.5 (C-1′),  C 70.1 (C-2), and  C 33.3 (C-7′) in the HMBC spectrum of 1. These data for 1 were indicative of a homoisoflavonoid derivative. The HMBC correlations between  H 5.89 and  C 162.9 (C-8a),  C 162.2 (C-7),  C 105.4 (C-6), and  C 102.5 (C-4a), and between  H 1.94 and  C 166.2 (C-5),  C 162.2 (C-7), and  C 105.4 (C-6) allowed the signals for the aromatic proton at  H 5.89 and tertiary methyl group at  H 1.94 to be assigned as H-8 and Me-6 in ring A, respectively. Thus, ring B was exclusively assigned as the 1,2,4trisubstituted aromatic ring. The location of a methoxy group at C-4′ in ring B was confirmed by the long-range correlations between  H 3.83 (OMe-4′) and  C 147.7 (C-4′). These spectroscopic data and comparison of the 1 H and 13 C NMR spectra of 1 with those of a related homoisoflavonoid derivative, 5,7-dihydroxy-6-methyl-3-(4′methoxybenzyl)chroman-4-one [8] , led to the identification of the planar structure of 1 as 5,7-dihydroxy-6-methyl-3-(3′-hydroxy-4′methoxybenzyl)chroman-4-one.The absolute configuration at C-3 was assigned by comparing the circular dichroism (CD) spectrum of 1 with that of (3S)-3-(3′,4′-dihydroxybenzyl)-5-hydroxy-6,7dimethoxychroman-4-one (1-ref) [9] . In the CD spectrum of 1, a negative Cotton effect was observed at 295 nm, which was the opposite to that . Compound 2 showed spectral features similar to those of 1, although the molecular formula of 2 was lower than that of 1 by two protons. When the 1 H and 13 C NMR spectra of 2 were compared with those of 1, the C-3 carbon signal at  C 48.1 (CH 2 ) in 1 was replaced by a downfield-shifted quaternary carbon signal at  C 54.5 (C) in 2, and the H-3 proton signal, which was observed at  H 2.78 (m) in 1, disappeared. These spectral data suggested that the C-3 carbon was linked to the C-2′ carbon to form a four-membered ring. This was confirmed by the long-range correlations between  H 4.75 and 4.49 (each 1H, d, J = 19.0 Hz, H 2 -2) and  C 38.3 (C-7′) in the HMBC spectrum of 2. The loci of the 3′-hydroxy and 4′-methoxy group in ring B were determined by the NOE correlations between H 2 -7′ ( H 3.48 and 3.28) and H-6′ ( H 6.69), between H-6′ and H-5′ ( H 6.82), and between H-5′ and OMe ( H 3.83) in the NOESY spectrum of 2. The absolute configuration at C-3 of 2 was confirmed to be the same as that of a similar compound, (3R)-5,7,2′-trihydroxy-3′,4′-dimethoxyspiro[2H-1benzopyran-7′-bicyclo[4,2,0]octa [1, 3, 5] -trien]-4-one (2-ref) [9] , by analysis of the CD spectra [(MeOH, ): 301 (+17.6) nm in 2; 295 (+6.9) nm in 2-ref]. Accordingly, 2 was assigned as (3R)-5,7,3′-trihydroxy-4′-methoxy-6-methylspiro[2H-1-benzopyran-7′bicyclo[4.2.0]octa [1, 3, 5] -trien]-4-one. Compound 2 is a rare type of homoisoflavonoid, containing a scillascillin-type skeleton with a methyl group attached to C-6 of ring A.
Isolated compounds 1-7 were evaluated for their cytotoxic activities against HL-60 tumor cells and TIG-3 normal cells. Etoposide and cisplatin were used as positive controls, and had IC 50 values of 0.3 ± 0.01 and 1.6 ± 0.05 M against HL-60 cells, and 11.2 ± 1.4 and 4.5 ± 0.1 M against TIG-3 cells, respectively. Compound 1 showed significant cytotoxic activity against HL-60 cells with an IC 50 value of 0.4 ± 0.02 M, which was as potent as or more potent than the positive controls, whereas TIG-3 normal cells were less sensitive to 1. Compounds 3 and 5 exhibited moderate cytotoxic activities against HL-60 cells with good tumor-selectivity. In 3, the displacement of the C-3′ hydroxy group by a glucosyloxy group (5) reduced its cytotoxicity.
In conclusion, two new homoisoflavonoids (1 and 2) , three known flavonoids (3) (4) (5) , and two known norlignans (6 and 7) were isolated from the bulbs of B. elegans. In particular, 2 was a rare type of homoisoflavonoid, in which ring C was linked to ring B via a cyclobutene ring. This type of homoisoflavonoid has been found in only a few species of Liliaceae plants, such as Scilla scilloides and Muscari neglectum [10, 11] . It is also interesting that 1 and 2 have a methyl group as the C 1 unit at C-6 of the ring A moiety. Compound 1 exhibited potent tumor-selective cytotoxic activity against HL-60 cells.
Experimental
General experimental procedures: Optical rotations were measured by using an automatic digital polarimeter (P-1030, Jasco, Tokyo, Japan). IR spectra were recorded on a spectrophotometer (FT-IR 620, Jasco). 1 H NMR spectra were obtained at 500 MHz by using standard Bruker pulse programs at 300 K (DRX-500, Bruker, Karlsruhe, Germany). Chemical shifts are given as  values relative to tetramethylsilane (TMS) used as an internal standard. HR-ESI-TOF-MS data were recorded on an LCT mass spectrometer (Waters-Micromass, Manchester, UK). Diaion HP-20 (50 mesh, Mitsubishi-Chemical, Tokyo, Japan), BW-300 silica gel (200-300 mesh, Fuji Silysia Chemical, Aichi, Japan), and COSMOSIL 75C 18 -OPN ODS silica gel (75 M, Nacalai Tesque, Kyoto, Japan) were used for CC. TLC was carried out on precoated silica gel 60 F 254 (0.25 mm thick, Merck, Darmstadt, Germany) and RP 18 F 254 S plates (0.25 mm thick, Merck), and the compounds were visualized by spraying the plates with 10% H 2 SO 4 (aq.) and then heating. HPLC was performed with a system consisting of a CCPM pump (Tosoh, Tokyo, Japan), an RI-8021 detector (Tosoh), and a Rheodyne injection port (Rohnert Park, CA, USA). A TSK gel ODS-100Z column (10 mm i.d. × 250 mm, 5 m, Tosoh) was used for preparative HPLC. The purities of all the isolated compounds were 
